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@%kwrB wm te •aqplais the hi^er m%m 
ef IsfbriAs, P«Mi«k (tS) Icsf Aeir*l®pMat l«ftf «?•« t& 
te^rwl m& kj1»ri4 ma.m, MfbrlA* larger aai a@r« EWMrsiis 
tik«a iB%r«d6« Sl«ss»l%ft«ii a»i Wsilwif (21) re&t deiwlef-
mmt ta «#lf#4 liMm ®f their fj, uA fg leltk (^) wsA 
HiMik: |Sf) Cs«). *fea4i«4 Alffwea®## #f la%r«i «a4 fcy^rli ®*l»e ia 
eaitvrw sdltttien^ asAt^iag ti  ^««i rset AMr8l(^p»t»t witt tfe« r»»p«©ti"wi 
ratio#, 
Idntoff ma& {tt) trlM to oorr«l&t», ifriLtbowli mmmmt, 
oali 8ix«« ia iiffereat tiSMtea ef Mm^tmrn. hylrt  ^msA fur* lia«8. 
l8l«®a m&i. Wmr (27) e®rr«l«t«4 growth with 8a iagswaa iMr^ed ©f 
wittsarii  ^eleetr^^ioti-v* for0«8 ia tli* s«ei«. fi«^8 irlth cim^rier gr««l  ^
rmt# had hi^«r •fsilihrim fotftatial in th« water seakwt rnmAt, 
QirmBmmm (1€) fsllewsA tlto mi iaitrsd iweifr&eal ]l^p%rid 
ma^rym, frm f«rtilisati«ft t# th* xatwrit;  ^of th« 8«8d8. 
Haawr (47) atuiisd vaamlar iiffereatiati<HM i» ia^e^ mA 
atriAsa ef jbmA*#, lfc« hyWlM 4iff8r«atiat8d •«rll«r thaa th# iahrada. 
]!«%•« (M) Wide ft hiatologieml g^eAy ef m%r;'# ia iabrM aiui 
fe^rid a*l8® t® 6«t«iet 4iff«rw9t®8« ia ti»» ®f diffarwotiati^. 
fh«4»r«ti9al iiaenasime «ad (iat,« m gr«with mA Avvvl^pMmt for 
s«T8ral. «f«ei«s wk^ Iw fenai im Wmloy (It) mA Wt&Ay (7). a|pr«8> 
wm^ tmmm t« ho ^mer&l that grow^ r«t8 wMiif^aa* shewtld h* wedm m 
legarittei® trtrnferaatiffiaa, aiao* thia gima the haat affroxiM*ti«» to 
gf^mrtriQ mil mltifliaati  ^mA e«il •mlargemafe, fheoratieal. 
Siaeaasi^M ®a aaii do'relepM^ eoatret«i ^  g«Q»tie faetora «r« 
fr88«at«i "bf aeverai M^wat l^at (12) stoiied h«ter#8ia frioai th# 
pM«ti« aagla, lBri|^ *a (4S), «Ki Mather's (If) reeeaat r«id«*8 eestaiter 
the frohle® trem the m^r& Mo*ergi«ie aM geaeti® ataaipetota* 
•w|» 
ixx. isi&LXNi iBoma 
Sr«wt  ^ ®f m is geseral. Is di-nt®4 iat® 3 perieiss 
I) growtk, trm. f®rttll«stt®Ei t® mtwrlty of th« seeds ®r 
Mrth iM mm of aatmlss 2) s3P«a4 #f ®r®ir^ fr®i seeiliBg stage 
t© ieam*! metstirityi naft S) |^ w«th ®f retro<toiottire p«rt« or ekasfe® la 
wfttwre IMiviiaftl. t& fl«t» the seeimi p®rt®4 m^y %• swl^TiAeA Sato 
a) seeiling grmrlb  ^ «feer« ^owtli of the ii^vidual is restricted t® l^e 
reserve ta tMe seed, sad %) veg»t«tiire gro«Kb resulted £rmk aettire 
^®t:®»fsfetiesis Mste&latieB. 
®be rmfim ®f llterstwe rewaled tfce fM>t that i» Sflte of mss  ^
stittdies m kyterid iriger» -re^ry liJBkited dfrfca are «vi41a%>la «n %i^avi.or ef 
t»%red ftsi l^rid seeHimgs ia »«Bd w^Uir @®@tr®lled «wrir«nM&tia. 
eeaiitims. If tfc« growth ®f a flaat is Itaited Igr available 
resenres la tlie Qrlgiaal «e«4, this ml^t haTe a fr€Hafl«Baeod iaflveaee ®a 
filaal, site, 
Slaefemum (0) ia the early l^>0*s m^slsed the Is^ertMiee ef seed 
isAse aad ef effieteai^ IMex of nei^t pr^tt@t4«B as a aieaeaz^ ©f 
rate. 
JLi^  ^ (2) «d«fted this idea, t® esiplftis the larger dry veif^t of 
hybrid flmts of mise« Is ®im@lad«i that iahreds «ad hybrids ased ia 
his studies gsMwr at the »mm risfee a»i affeared t® differ oaly ia their 
iaitial «Bhryo twists. 1» (5) als® ased the aasw k^othesis to e^laia 
the -gT'Owfeh rates ohserfed to stales *1  ^taaatoes#' 
^  I  
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flftey m&T» w»re ®ftr«f^lly drl«4 At 
r®@ata ti^i^rstar* «ith tk« adi df m «letttrie fm m& ka&A skelivi. 
mre tuObis for the ieten^mfttieHa ot e&AegfOxiB wbA g«m si cos. 
fke ami. v»« fis •«&€ «a * tafflttcat 
Ihe r®wi *»r« l.S la«li af«rt wed feUls 1 laeto sp«rfc. ieptfe 
®f plastlBg WAS 1/S isA f»r tk® Ifi, 20 «# 24 Aigr aatmrity gr<mf s cnA 
?/t iaeh for tke msssiMer. All s««d.« iiwre tr«icled «Ltb *Arui«xi% 
A aplit-pl#t «xf@iiw»atfii icsifa «»• iis«i i& y^iak a»iiA fl®t« «»r« 
tke' fi-Wf feftrrewt. dates, to® -Hwali, nsterslly* •3qpe«  ^ iiff®r<m®®8 
Mtiwea 8«.«4liags-k«jrir®»t»a st-ilffereiA sta^® ®f i®-»®l®f«®Bt« 
l&®li ssiu plat, was AivWed tat© 10 ®0rr®^«i4iaig t® tfe® 
10 karwgt t«t®» ©f tk« t®«4. ©«11®4 a*t»ritl«s «<l 
lttr®l're seed karrestel 16 t® SE 4«y« sffc®:r f®lll&stim. la the 4®si  ^
«s®A ilfJPereaees awmg laaturlties e®al4 ieteraiaed id.t  ^ greater 
ecewrsey tkas tkese ketweea kerrests, 
Isek of tlMi 10 8«%*flote finrtker siyiMivlAsi into tmar «»ftll®r 
flats ©opwsf^iiiag t@ tk« fewr mtroAm te %» 1, V, W&» toA 
f3da. 'fke ^ff#r®aa@#8 betweea, these f«r tt®B8 eaa tkerefw^ %« nessmreS 
«itk tke iprwirtsest se<mraey. Wm sesllest svVflet ewsisted of 10 hills* 
-eitk «ffite- laen»l per kill# 
Setes were tak:es m& date of energ^ee maA f«reest«ge of geivAztatlom., 
ksrrests' vsre Mi® at §«>iay iatenrals after t  ^«%rgea@e ®f the 
weillsfs. fb» seeiltBgs usere eat at tk® @@le«#ttl® ne4e. So atteaspt 
Has: t® ewilttate res  ^ ®re«« nwi^ts tsere take® for the first 
tkrfl«'dates «f harvests, ssai dry iwt^ts f@r the laat im karroats, l«y 
•wel^A-s were' ^ atotaisi^. after -drylttg. tk® seedftiags ia tt-eleotrl® mmst at 
1^ C. f©r a m kewr feriod. 
•• • • ©ffiergeae® tfe® s«««14»g« trm the'®«rlier • 
%®i«« t® •AIM* lyiag &f tfe« Immr l»6-798* -fills momli. 
Mftir* li9«a <ta® to tlt« Mftller of s-esertes la seeds aM hiigh 
tmBBerst-are nblefe vmli *ea4 t© esMlerate grAwth. aaii •«ft4t»spe» • • • 
utills&%l«B« 
fee seetlisgs trm ImrmlB ®f tli# eldest ^etarity {SI tsy)' at tfee 
th-lpi hap**#! f«pt®4 «pc ttamm In Mgmre 1, tep«i« hmlmmm, kalfe 
asi. eeeesseries sre iliustr^teA !»• ®* A geaerttl -view of the 
<^epl»«t8^ is &hmm la Fti*pe S. ' • 
liq^eriMittel. ftesmlts 
fhe seedlii^s trm seeA'ef 4iff"®p««t aa-tmrlties iwergM  ^at' 
ilffspeafe iKtertel# m£t»r fleatlng, ®fte geradtti^lea se^«i«e of tke 
dlffereat mtwrlties mem fye.»e*feeA la. fftWe l» 
§*r$^mt%m ie^see for .ieeA @f Mfferiut MKturitles 
*RtwPlty . lays trm plaatlag t« ftaai eaergeaee 
St «a4 48 days S 
44 -«sd ^ imys 7 
36 aad St dsys t 
2f dsys t 
14 days I® 
Wf teys 11 
1® days m prmlmetlw 
•8' 
luiiiminmniimi 
imi imnni in immmm 
J  -p 
tj 
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d.f. M.S. . 
IspliBstioas S S21,0il 5 1,914 
i®fc®s @f harvest z 1 65,416*# 
'irrsr ,(*} f S5,E«i S 1,901 
©f 8«®i 6 s ®8,i27»» 
latwity X i^tss 10 2n,m9** 5 E,41T 
arr®r Cl?) 4$ S6,©46 36 1,101 
T«ri®tie# .5 7,8SS,?1®»* f 2U,m7** 
Vari@ti®s M. Bates 6 5 
Varieties x latar» 15 iu,9m** 15 3,537** 
Vsr. X Bstss K Istar* m 2t.m* IS 62S 
®nr©r (&) 1$2 u,8m 59® 
*Sig3si'lie«at ' M tli«' ^ 
at th# ijC l«wl 
.MI ©f th«#« were highly »lpdfi0«t, fhe Mfhly sigaificsaat iateraetloMi 
"Vsurietl®® .x Dat«.«* «ih4 "Varieties .x ltet.uriti@s* isdiaat® tkat tke 
irari»ti®» did aot Tbekar® tke s&m f&r all datw @f fearrest aM iat®» of 
»at«arity. Ikls' is tllustratei .for tke *?ari#ti©s x Dates® interactiaa 
ia 5, 
a® diff«r«Ji®®s l8tii»«n as iabre^' mnd the hybrid ks^ing tke ssms 
mteraal pareat w®r® greatest betWKm th® fifth md t®atk day, Tke 
Mttemmma m&tpreml hybrids aad tfe© tw© lakr®ds were 
highly si^fissat .f»r meb harrest period %«t de«r«*»®i in abs®l«t® 
m^lne t&r tk® 8ue@@ssiv® ksrrsst d&t«s. 
•If. 
fable $ 
Pegree# ©f freei®® f«r the "fiuptetiee x late®" latersuatiim 
@reefi Attfermmm &i 4t seedlings ia i^lligraoB 
la 4ifgre P » ft# BsO B»g « fxB . B - P 
i - 1® I,t»» 2,M7# 
1 0 - 1 6  i t s  i . t l l  S , m * »  S , S 1 T # *  
Kpy nei  ^
» - m 12? S15 &f®»» 
«fc  ^ :: 1." , ir., 
at the lewl 
fbe' if%riim©e «s4 tMelr raspeetl-  ^ ratiee are freeested 
ia fa%le 4, 
taM« 4 
i®Bf«Mmt« of Taritmoe fer hrmm mA try Wei|^ t lata 
*ith. fflNUr ae«fefttif« latl®» 
Seiuree of <9ariaBee S:p)ihdl Qreem vel^t ftry wi^t iKtie 
®reea/ter 
lefll<e«tii»Ke f.isi O.S l,04i,®) 
Oafces ©f harfest 
•» §2.184 @62 124.30 
*at«ritie« % staffs 2,032 Zt.lS 
Matur. X Dates . is.fil 110 14§,1© 
•arietiee 
•v 
t?,4SS 4,9SS 22.47 
Tar. * ftrtes 
•to l?,f«4 123 »>.6& 
Tar, * Hetur. , 
"w ?,SS4 SSS 22.28 
far, * »ates x lat. 
•TM l,8«f 7 267.00 
Sprer. »1 14,84S its 24.91 
tefortoaately me exaet statistioal frol^aMlity stat<m«ait earn 1m siade 
•with reepeet to the iadiiridaal •ariaaee eei^ime»t8. Mmmwmr ^ey say he 
-M-
m Sspdrtaat Ait to iatex^r«%atida m hy Ussor emA eiark* 
(48) «md ^rwf <f). 
fk9 r«tl® @i th» «'t«sr«s aew gr##m wei^t iiirld«A Isf the 
m»m. irj Height wsui 2S.S1 m& th# error r*ti® trms, the sn&lysis «f 
-wri'iiae  ^ I4.91,' 'Ow tmy 'that there ^ «s.» ii2»Q8t ferfeet' eerre-
Itti'Aa- lietwim r«s4<M titles gtmm wmi toy seediiog wel^tt 
a©t iMtXvmimi. "hf tlffereat tarw«t«, »&t«rltl«8 ®r •arleti##, 
the rati©® ®# the *f«rt«ty*, ^atwrlty* «»i "Verietlei * ItotaFttles"* 
wriaaees M^e ir«ry «i*llar t® th® errer raties, irttlcto iatleate that fm 
thea# iet«raAaati«Hui greea vr 4ry weight giwm the aiMe freeisl)^. 
mereror "-late ©f Siirreat* eatered tat® th® •arlaa®#^, the rati® was 
larger thwsi the errer rati®. It hap f tim»» larger f«r ^l^tea* itself» 
W,Z timm fer *fanetie« x Itetea*, i.t tl*e* fer "llatwrltiea * latea*, 
lO.S ttMea fer "far, m Oatea x latar," aad 4S tlamia fer "leflieatiaaa*. 
fks iiifmrmmB im seed aisea md Mt«ritiea eiraferi^ted te the 
lari^ dlffereaeea 'ia f^tam a«tlght ©f aeedlls®! wtthia a eertiia hanwat 
date, Seedlisfs gre«B fym a cKail ^mieded -variety er froR m early 
*at«rity greitf dried <wt *are rafldly, eaMtaimg large difl^rmeea la greea 
wigbt. a iry irel^t haaia thia «®afwwdlag waa partly r«aeired, 
l^ea«ae the e<»trih«tictt @f theae •arlaaeea la frees waigjbtt were 
larger thaa la dfy weight, the grenrlh rate amalyaia -mm ®ade m a dry 
ipei#t lAsia, 
grw  ^rate 
©reiaat weight ®f aeedlln^a flatted' agaiaat aatwrity date aad fer eaeh 
hanreat date aefarately are freaeated ia figare S, IBfee re^eaalea 
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Fig. 5, Regression lines ©f green iseight of seedlings of tfee first three 
harfBst dates plotted against mattarity of the seeds. 
i 
I  












H i  3 I ^ 
5  ?  I  
"  ^ a 




I .  
I  
I  I 
? 
$ 9 ? 
a  
1 1  i  
I 
I  








?  I  
!.  ^
1  E  g; 


























£ ^  
' I  
i* 
m 
i * H  t4 
&. 
m 






»• W i-l 
• • 
'l; 
s s !; s 3 
 ^ O 6  ^
• • # » 
M ^ ^ ^ 
«0 # 
 ^  ^ S. *« Jl 
fr. 
• Id i© 
i® » Mf « e® (0 
•  • • • • •  
t. S qj i 
i£» 
i § t 





i ,?i  ^ $ s  ^
1 1 '  
l i  
:  1 1  
^  s  I  
!  I  s • 
1 1  
I  
s 
t i  









3 1  i  
' I I  
t • f. • 
§ 1  •  •  
• ©  o 
t • 
I 1  o) 
© © 
; ; 
1 1  
• » 
O O-
• • © o 
i i  
© o 
t t 
i i  •  •  
O. O 
t t 













i  §  I  
1 1  
| i  
I  11  I I 
-IS-
these higkl|r sipiifleftat iMlomte tk&t the relatlm 
•between these TarlaSsles lis ©BseBtially limesr 8»i ssaa "be ftie^ately 
^araeteriteA hj • si^ g^ple regre««i<M eeeffieieat* fk« mfffe-vim. 
eoeffieieists presents'ta fftM® S are the iaef^ sg® ta i»el^ t o# seMllage 
per de@|»i3.lip  ^wsit «eigbt ef gets w eodespem. fests ef elg&ifteeBoe 
of the 4ifferesee8 %eti«Mm rei^ ssim ®a«ffi^ ,®a%s, fresenteA ia 
fAhlm 8. 
t 
fiegressim Geeffieiesta ef Seedltsg 0rmtk im ieelMlllgnwe 
loit V»ight ef '§em mad 'Seieefem' 
let liirwst ftfe B&rvest 
' . . . • . greea gry 
Iteat IS.ISS* 4.66t»» 
Oest 3s li«82l»# 8,2S4»# 
P®f X S4,tf0«# ld«S@4** 
60.3iT«* 2l,9S«»# 
»e»t #.#«§• l.S«2»» 
Iteat * Pef 4»SIi* t,210*» 
Pep X liBat S.Sti## 
lO.fgS## 3.877»* 
Oifferesees ^etwees regreseim eoeffleieats «x|i>reeeed 1b -raltiee ef *f, 
let lerW'et • lerveit 
D - li^  1,11 i.2t» 
1 - |» S,8« S.Et# 
BskP - PIEP S.8«* 4,7Se 
fm » 9 0.13 o.g« 
B - W 1.2S 2.0? 
» - F l.f» 2,44 
» • WxB 4.37 g.6S 
SPxB - W 0.04 O.OT 
lewl 
**flp34fie<Kttfc «t the 'J '^leipel 
a# 4lffer«ae« mgrmmim ef' swdliag;# «b ®®na 
mim for » «i fBw a®fc in tli« first ef grewtli 
took ini« t&r th« ttml f«ri@4. A« t]i« f«p«# ©f th® ssm si#« (IS), 
the 0aal 4iff®reae® maat da« t» ««•«« stli^p thwi iaiti«l ea^ita.1 
differeme*. 
A ®«piurl«<m of th« itfbrai f ftt® r®gy®««i^» elicwBd that tfc« 
ifi1br«d WB.8 hinder tli«m th« hylnrtd «tt mmry 4«b« &t kmrmgt, Mtkmg^ 
tlt«r# mr« trnm betRweii mgrmmmtm ef seedling* 
m «aiosp®«, mmm iwtB slgalfleaat. Thtts laiiy that th« r®l« ©f 
tfci« ^«aAQ8p®m' W8S !«•» i^o5rt«»®« tkam tliat '©f tk« f»r« — ite oaly 
3pel« is t@ temish &at3*t«at8. la the &t amll »i& larg« sead 
i^eifiroe*! kyl^riia tke is^ert-auM &f tk« #nS@8pem iiaeF««s«(l m »eft8«r»d 
ly tb» 8i»® of tb« f iralMS. 
M8«B8ai«a 
B«ilfty«a g^mlmtim of iaa&tar® nm4m utoea 6Mipar«d with mtur* 
amd» fci*8 !»««» %y 8«ir«rftl tiiTe8tifiiit©r8. loMsaan (S4) prtt8eat«4 
4«ta 0® th» g^rsAmttm &{ ©am at tmr Mfttwrlty 8t8g«8 bat h« 
41i Rat h«rr««t tli« mm4.it m d®t«r!Brta«tf ««l®aiap d«,t®, fk« e:iq»lan8ti(m 
9t th« tolay omlA a®t iu^« wi tli® Ijaials ®f 4|ff»rMi8«8 la diastatlo 
AetiTity, as shdafi %y (M), it %l|^t "km 4w» t& thm 
8l«wer |;r09ith «f tto lwRat«r# i^'bs^sa. rata ©f gr«n^li after «i®jrg«B0a 
la tlia saaiiiag stag* ««a th« 9msm fran satctra «imI aaeda, >ut 
tbe laniitara aratirys, Ixsiag cnaller l«aa diff®reatlsta4 at tha 
iMgiimlsg, t«^ mar* tim t& rwmh tha snrtmm mt tha s^l. 
le®ifr#©al feylirida AxkiMtad dlffaraufe gamiaatian aapaeltlas, Schni 
of tlia imf aaaAa harvaatad M days aftar follls«tie» gatmlaatai, i^lia 
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.IT, W CW.TWI1 
• lOm pirfos«. «f fha««' ©f. tk® fp»i«afc inveBtipittea iwi* t® 
»eft««re th® rat# of ©f »edK« ia s®l«ti<i«, treirtih wa# 
wwi#ttr#!l ftt sw®®i«8l?« ®p t© ta«#«llag t© ^setter 9«tiai6%© tli« 
|ii|rsl©l,o  ^Aad p®»a4M® ©•««»• @f grcwth, 
jyihl^  (t) r»j»@*te4 tM» ®f inbreA «»i i^ eifroeaJL 
sMis© ia ©»lt«r« ©©Ititim* maf©ir^ fflMtt9l2r ®a« of th© la r^©A© tit aofe 
grdv ia setvtl«3 ©M li©a@« it© g^mth r&t© s<wlt set lb© tetei«i&«t. 
S» fmnl wrjf si«il«r ©fjaeiwaesr iiwiie©© fer thm %w» r©oifroe«l© ©at 
OD© ®f tii© f«r«Bt©# w©» ©a^yswit mly w$ t© tfe© tnwaty titth 
t©y. trt©i t© grewth ia th© ©altwr© ©oltiti^ ei irtth th© 
a©3ml gr^ ir^  waA»i' fl©M ©(^ dtitioe©. this kiat ©f mm 
©tr^ ogly ©%J©®t®t t® "bj Spri^ pw (iS), 
H&tsriftl «ai lbit!i©t© 
IBi© e©et f©r tfci© ©twdy r«fr®«®st tk© »««© tmr typ©» fr«vi©@«ly 
t®s©rH>®t {li), », F, r*» ©at IWP. 
A 8]?lit-pl@% AesigH «*« tt«©t irttfe flir© replieatlea© ia i^ i^  »ala 
fl©ts wr« a«kt«rity ®f th© ©©©t, »©©i »B©t r«pp©««Et®t BMitcrial 
harW'Btet S2- days aad 4.4. tay© ai^ er pollS.Bat.t®B« Iti« main plot.8 wr« 
dtirit©t imt® f©Br sB -^flots t© utoioh *©r« assigaat the D «®d p iateet©# 
eai SsdP ©wi Px© liy'brits. 1Bi« 8«l}»plsts ©©asistet. sf tw© «m® ^art Jars, 
«©@li ©stttaiaittg 'tw® fl«sts, f^hm ©xpertaeafc©! wait 'was th© svdr ®f tfc©. tw© 
Jk of 3sr« ii®r« «s«i, 
M mxmm* «f se^«is wrm fla®«4 !» & at fQ^ F, 
ft©' liy¥rli ^ mmAts *®r# .%!».• first t® :g®f^ a*t« aaS ai-tfe» e.®l«#ftile 
e»®rg#A tb® »®«4» mf tr6Bsf»rr®4 %& a f» efeaaMr to ratard growti, 
"Aea tte labrad saad ganelaatei, sae^a- iv»r« -aeiaataA luavi&g tba siMi -
slaa «f 'aalafptila -leai redt ^st« «»i tr«a«f»r-r«4 t® ilia ••awltara 
•©arks•••era usAt wailaMa mA a fly ifiaM %®«r* wKa'ttS  ^ iMi a 
Vm»m mrm plaeai m tfee t®f tia Jara -a»4 beM la tika 
&i tka Jars lA  ^thraa ' Ba  ^^©av  ^ amts&aad 2 lialas ta. 
aQaamMata' tM# aaadliags lAisb '-mm haM iM. flaaa Kitk 
: fioa.|^iMi~*a st^yurA salmtiM tm- a#m i»aa ttswi. Iftia- «9l^t @t "^ba 
•v«ria«a saita w<ptrai t® fl»k» ?I liters ®f 'salwti'aa la listat Iwlow, 
f»g Si g 
< J a < ' « O g )  . • . • • • . •  4 1  g  
•  • ' •  •  •  •  •  •  1 9 '  ' g  
•  • » • • • • •  ' 4  » 8  g  
farrl® «itf«ta • • • • • 0,®?S g 
far tlia first tteraa mwaka tfeta salatiaa m» ^angai aaal^  wiaic mi thara-
aftar avary tW.*^  
fba 'total af tlm tim pliwta im aa  ^Jar iias data'indijM  ^at 
wMiIrl;^  iatar«rala* fl«&ta vara r«»o<Pii trmt tlia ealtwra aalutim* 
-tiba raota 4ria&. all^ MIy irt.tk a <eiMeasa*««l0fefa« w»i|piad ai^  rataraai ta 
tlM» origia-ai Jar. 
'Oaring tM« first faur «eaka tlia flmt'« nwra t^ lar<otia« tnAlaating 
ir«a 'iaflatmay* Isetra farria aftrata- ms '«^dai «4 tkaraaftar graath 
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, fh© Ta,riM0e •msmi.m.ted. -with• differ«n.®«-8 la prmtkh p©ri»d«, seed' 
mtttrttj »d Twrietles •-were M(^ly sigaifiemt. ' the a«-al^fie«9Bit •• 
iaterftctioa ^ntwrtties x Ormthn^- that 'th# laflwae® ef age 
of .seed -me slisilmr tliP«ttglM3«t'the-satire 'grswth |>erio€, Th» M.^lf -
slfttifteeat '"fiftrletles, * drowth#" «®i "Tiurietles x latarlties*- lafcer-
fte^lans iBdicate th*t the tarietlee r»m#t«4 iiffereafcly tije 
groath 'period aM tk®t the • laflLwease of seei •jMtfcttrity wae a@% eoxisteat 
f®r -Wtos- 4 etrsiae, 
ae iafort®!#®' ®f th.® ^farietle# x mtarltiee* istereetl  ^oea be 
iliwstrafc-ei % the dstm preseateA Sa tatjle 10, 
faljle 10 
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s m Sfi fO 67 4S 4$ '2S 22 
T fO fS 104 fS §s 7S m 3S 
S fS im 144 lis' 104 i®e SI SO 
f iti If® l?fi If© im 14S is «f 
14S 186 Iff !•« in Iff fO ff 
11 zu Egg 89 
®ie mmlymie ef •mriaaee fer greea iwiipite %«k«a »t the esi ©f tlie 
flret -week are fre«<®te4 Is fefele 11, She e©eftt.®ieat ©f <v«rlet&m for 
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fm%U 11 
Malysis ef et Biittftl »ai fi»il Sr»t» Witght# 






*©aa S«mer«« • 
IbBflieiittse© 4 ©.48t @OS.04 
Srror C*) i o.ots l,O@f,g0 
f!ii,ri©ti©i S lS.4Sf#» 6T,?IT.47*» 
far, X W&bwr, » I.OIT 2.18i.fS« 
rntrm (i) M SS5.21 
lM#llag 40 ©.f©7 i«6.tE 
• «i'' ilMS' 0 i#wl 
at tk« 1% lemil 
the f«rlM iMt» m,\ fer Q«mt. differ«B^s wsr» t&m& b«t«*«m 
mttt-ritie* with tl« p**t#«t to th# 9 Higkily 
sipalfi««Bt mrm fMa»l hm^wm ir«rleti««f fl««4IiBgs trm 
Iftrfsr »®«4t «»r» anek h#inri#r thm tho«» trtim Meis. fho iat«r-
ftfftlw "fftrt'«ti«s X l«tttrlti«a* l«r« apiim 
i l»]ir«d r«sfea&«i ifm tli« ©ther etr*tiis. 
eaaly«ls of ©f tfe« fts*l $^*tm »i#© i« pr«««®t«d 
ia Ta.l>l# II. e®«fflal«at ®f variittlaB w6s 17.8 per <»«at. fh» 
differ^ ®** «&mig ir«riett«s wmi highly sipkifi@«at &m %etb •^q»«ris^s. 
Mmmrer «ll #f tfc® iadiTW«al e<ni^ ftrle<Qn8 did a«t eoatrilnit* frofdrtioaal^ y 
to th« m»Ka sfmr« far tli« tw© gr&wtte f©ri©d». ?©r ©xm^X©, 4iffer<me©© 
^©twtea 0 «ad oli«af©4 trm aet 8lpiiflei«t t® slgaifloaat, b©tiww» 
f ©ad Fx® ©tesged ff'©ia B«t 8lgai j%©i«t t© hi^ ly aigaifiettat, *ad l)©tmea 
th© r««ifro©®.l« ©feaag©d fr®«i ht^ ly »lfalfi0«Bt t© 8ii^ ifl©«iit. Tm 
8lgalfl®«at iat©r©©ti«n. *?«Tleti«8 x Mataritl©©* wts du© aadaly to the 
-28-
the twe s«e4 m%arlti@s ta the B ia r^ed. 
grow  ^ r»t» 
fhm l@garittaft of tk® w»m gpmm f<M* the tmr v«kri«ti®a 
th« 10 eaad 11 waeks feri©4« 'ax® pro»®at«d. la •Slgare S, 2!i.er« wm a 
0l®s® «pfr©3ct5mti«B3i t© th« «xfeat^  slpi@i€ t^ p# ear?#, 
fht# relative growtk .ia p«ro«atag# -ma dateraimd fellowing preeedttr## 
givea l)y ftsher (14). Jk figttre 7 th® r«l&tiir« ®ro»th rate# mrm plettM 
d«ri,a£ the »tne-w««k Intsnrals for tha D aM SxP, mi lO-'wmk lutervmle 
for 'til© P aai fxB stratm. The fat® hyhrii. started with & liij^ er 
p©r©«ntag« of grewfcii fr« the first t@ tfee' s«®offl4 -mmk, fh,© growth rat© 
©f 'ftll the ir©rietieii 4©er©a»©4 dwriag Idh© .first f&wt weks l©es««e of 
tfc© iron d©fi@ie&<^« 
fh© arerftg© growth rat© fr« th© first te the wi©k tofetl-©r 
with the analysis ef wri««@« Is fiT©a ia faW© 12# Sh© <iiff©r©aiJ©» 
faM© 12 
Ar«r8  ^Fereeatii^  l®lattw Qrowth Kat©« 
S fix? BES P 
First 'MSA 8®o®ad 'w^ek @3.4 ei,s S«.S 61.S 
•WLfth KBi sirfch 'weak 4f.S 4?,S 
Azuiljses of ?»n«tt@© 
B8,l 4S,2 
d.f. First mA g©©«  ^
ii««k »»a. 
Wfbh and BixiAk 
ire©k I.S. 
t©flieati0BB 4 ME,04 Si.oi 
Tarieti©© S tSO.Tf 17§,80#* 
'Srr«r • It 1S.S4 
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Figs 6. Mean green weight of the plants from th® ctsltwr© 




P •*: O 




S 6 -? 
WELEIK 1NTE1R.V/M-S 
10 
Fig* 7» Relative percentage growth of the strains in the culture solution test# 
•31-
B^* v«re «i|p^fiera.%« 93i«r« im« * 
sigBlflQ«  ^ ilff«r«@# %®"b»i«a the rat# ®f growth ®f tte# f Imbred wad 
» hym€. 
fb« f#r««t*f« fr«*rtA r«fe#s fre» th» fifth t® th® sixth wmrnkg tilth 
the am^ymis @f -rfurlwae# are preeeate* i» fafele It. At tfeie fertiod the 
gr«Hirtdi tm® stt|^ ®»e41y ttoraid, the ilff®rTO«e ^tiw»«a the ratee of 
grotf^i of ••Wte® B Imhrei eai MP hylsrid were- a«fe alpAfleaat, ©*• 
ilffereaoee fe®tii»«a the reotprseals eM tl»  ^ F tohpei aai fXB hyhrii 
wim hi^ly 8igsifl®«st. 
l^iu-^6 aaalytls of ^e owriAl tr«»d. It vottM «fp®er that the 
0xP hybrid h«i a eweiAat faster grawth rate thi» the & Ishred up to 
the si3c  ^m»k, hmt later « its relatit* ®p«wifc •mm wsaller tha» thafc 
of ^e 9 iahred. MP had a SRaller iaitlal growtAi rate than its 
reoifrooal fx®, fee rate# reveraei ta the metmi, third ma& fmr  ^
lioeic. Itoea the ire® defieteasy m». oorreotei, the gr<wfch rate of the 
Pa® hybrid Isiereaa  ^esd hi^er tha» that of its roelfrooal 
9  ^dttrlag the resaiBder of the es^riMMt. the f Ishred eaiiiMtiNi the 
loneirt: p'oeth nf to the sixth meek* Irat tvm ^ere m had almost the 
growth rate •« the't or strains. 
fop msA re  ^dry utetihts 
IRte t^s asd r«^ts eere men dried at ^e eai of the study and the 
neaa iMl^ts lAth the wtalysis of rariaBoe are pres«itied Im fe:hie IS. 
latere were Iwrger differeseee hettseeii roots thwi hetwemi t^s. Ihe 
differottoe hetiMm «ie t^s of the two Inhreds ® as^l ¥ -mB sot slpiifi* 
esBt» niteereas the Atttmrmim hetweea the roots iwmi hi^ly sifaiflowrt. Tk9 
different hetweea the tops of © «8d mui signifiowat aai betweoB the 
roots Mghly siptifioaat, m iadioati®a that ^^rid vigor had a greater 
-12-
lf»wai &ry of fe^ m ft&4 Bo0fe« is 
tlM) AsftlyMs of fmlmm 
• t«f» ,• 
u,m 'f.SS 
Wm^. X f i f , m  4,li 
FOF * Beirt: SS-,f» S.St 
m ll.iO i.8f 
SesrcM ®f WmritLti.m 




Beplle«ti«Hts 4 If.Sf O.fO 
S 
Srr®3r IE 0.2® 
i0 . tl.Si . uu 
'•'N^pdLHleia*' «fc 'thi '1  ^'l*ii«i 
inaif»«t*ti<m ia griMitk ta t@f fkmrm mrm bigblir 
•ifstfieittt <lifferme«« !»«%«•«& t^ i «ai !»«%«»<» tb« r««t8 of th« P 
«i^ f3cS ftlt« iNittHMs tiM f«6|pro#aIt mst «Bi Wi^m toet 
t«# frswth wieMy isfcvrvats ftr* illnstratM is Hpirita S to IS. 
of ro«% msA ipr@wtli 'Smi tbe 'r«gr*Mim «f 
-fer .w t^ $rm &t r®e* grwkh «r«- fp^ wwtM is fitM# :14,' -
f«1>1# M . ' 
©•jriftel-aEfetwB® .laaA »»|^ #«s4®a# ®f tof ®r®iittk m le«fc frewiai 
& . ^Bssf -RKS p 
r t.Tl#* Q,f§** 0.4S# 0.8S*# 
1> s,m I t.m « t,m g 4.11 g 
at tk®  ^l«wl. 


Fig. IB. B. 03eP, Fxi m& F ^ salt«r« selwtiaa. 

-if-
fli« t^iRi#a th# tmprmmlm &t th» y«eipr©eRl 
®r©»g«i» sttgg»8t# ia tit® tm f*rt» «f -Mmi flmt. fk« 
pr©dtt««4 »®r« t«^  growtti f«r mlt w»t#t of r»®t thaa ili tl» 
^hrtU, 
Wm mem 4Ty weight, f#r««B:ti^«« fmr t s^ asA r®«*» «r« giir«a is 
is, 
fm^lm is 
•mm ary 1i»i-^ t mt «®i !©«%». *• f9r@ms^&%9 @f &Tmm 
i mst' ^ F 
f®f« n.ill 19,0 
Mats 9M 11..^  f , m  
®Mi- dlff»f«a0#» la f®reeatatf« iry wiight f®r th« tiq»# aad r^ tt 
^etiMMsn 0 •»# mrm «lpdi.flemt. lOm dlftmrmm ta Arf 
tkm r«e%« INtMMW t imi t%9- mlmo wm» 8igBl.il^ <i«at. M W msA 
PS# mrm hurvvstM mm nwilr I&tttr tlkm B mgA Qxf it -urns t® «Xf»et»d 
tlt*t tM |t«r@eBti^« 4nr *«i#t fer tk# tw& wt* wmM Aittmr, 
twi«a@y f«r a liur®»r perewatag# ©f 4t^  wight la tie teylrli# aay 
ir»l«t«i t® tk® •«rll®r dlff®rmtiatt<»i ia tk®«® flrat#. 
At lirst glaae® l®f«ritM.® gr@w h^ ®ttrv«s fr««oat®d ia & 
t^ fi0.mr t® safpert JiA%*8 tfe«t r®®ifr®g«l 1^ %rli.e d® tt»t 
ilff«r ia grewtk ®r®» mm ®f tit® fia^ st®. low«wr a 4®t«il®# •»®ly»i» 
3NfiMMil8 •trlkis^  Aiff®r«»®®s «b^  th®. atraia* iav®«tigat®d. 
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I 1  $ 
-Sf-
tlwre; mm hl0lf 8igaifi®«s:% dtftmrimmB -%• 
ftaal "Wfl'^ ts, i^ ieh. that •« ilttmrnm in grswtli r»t« wf>.« 
i'jw6lv«d. • • 
Ska relAtiire perseatu®® r«%«, f©r #aA p«riot 1# |ar«#«n%«a 
In Mgwr#'?, Hi# hj%rtLi startwi wel^ t to W, 
lw% of th# 0o»isiJrt:«irtly hi^ «r grmVk rm%« Mm iittmrnrnt 
h«tiwi»n tfe# Haal' off th» tm -mvm Mf^ ly 8lgatfi#««%, fh® PsiS ' 
hmrter' gmm thm. it# |lf) «b4 «1»® ^hia * iB«r» 
rmfM r»t« ©f g r^wtfc. fh» 8ia* JiyWrlA gt«trt#f witto %li® ami* etm of 
4»,fcf«4 %«§ • ffai%«p gr^ h r«l# i# %a tk« fiflfc 
WMsk* -fct firfflB tteiit |MHl^  wattl .fcaarwi^  tk« 1 p®r«a% gr«w •«wnfe«fe. aer# 
riffWly.. fhl# mwftsA to -©f he^imMm ialr«ft« mi h^riAB 
««a fee • •3Efl84a#i % t-iw t» mtliBr 
#tr«tns. 'ifcfroy '(If)' feawA th«t r«ot agr»t«m«''*»jr« m 
«!»riMrt«yi»fc4e «s w« th# <ort tfaat tlt«w fe« tiffermt ro r^b/to]^  
r«t4o« ia' •& the-.prwtat ••feady « '«tr«ig, s»t«rB«l 
••«» m tk« r«s»t «y8%«t# 
• W& 'tM. frnW 'Mylsyltt hmi. fWnetienHy tl» ««!». r®ir«»»i«a; 
0f t©f p-ewfeh 'ptr «it l0tbr®i» faM sawr# grwrbli f«3r 
wait ®f r#@fe th*a H^aak; (Sf} f®w  ^ ttot tii« ra%ie« ia 
MTftrftl r0Qipr®0*t wro tl» ««»• wsul tte rati©# did .it®li 
iiftBT ©r uaaly slti^ tly ftr«i® lOi®## @f tl«tr l««ir 
&f %&§ m rsftt giws « %ett«r ••mXm* thms ft 
single rstid. fkox*® wm nm ftisaifiAaat ^tvetta tbe 
r«fr»»®t«®is 4a tw» strniiw la th« I^tnrtt stwiy. %lsrii« 
h«A 1.0ipi-r • »gr«««l«tti tkas ljaisr«4», wigg^Kt#' W^at *ig«r 
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V. viist. www sQi&iftfflis 
f&« fraai f«ri  ^@f greirtsk i«i to iB%r«4 «ad 
: ' ^ S ? % r l 4 & « «  % • « » .  s t s d i » i  . %  • w w i O .  4 B W « % l | ^ ® r » ,  ' ' f h #  • 3 ^ « r t » 8 i . a % f t l  
(to#lpi» a«rt! t© spall iiff^rinoss* lt«B#s tho 
®bta4»#i •mvm amim^% ©«%rMte%«ry, 
: •'»£•• -pirfto®# :©f the fr«8e»t ter#«ttg».tl« wawi' t», #tiwiy grwtk wbMt 
mterted timil'ar'%» tlict #»:t«rl1}e4 to -
th« fF«vie«s 8«ett«»s @f thl« r»f«P%, 
(2) «ip0rt«i tftta tm gr«*teh of twe ial>r®i lia«# «»4 «»• «f 
tife#lr ^trids. li« t® shsir that th« 
th® rat* af groirth »f th® mm* r«f lily f«r«at, I# 
4iff«fitt^8 la flnsO. as tee tm m larftr ea^ltal at 
thm ^isalmg ef the p'oatag feridft, 
ifTftS^e {4S) witli the ««•« material eoald m@t e<mitrm Ashly** 
flBiimgs, Iftke 8«gg»»ti«» t»s *»d# that the hyl»ri4e heA a M^er grosith 
rate thiBB. tke ia^reis 4«riag the ftr»t tiie iwel» ®f • 
Itedetrem <ts) «»• alle t© sMw differeaeee to liyl^rtie 
«ai 'ialKreia to efite ef tbe- severe wa^ilmtiim ®f tk* ^ krlA, -
iHift^ aM Mel^e (M) e^ftrMd ttee ^ater rate ef hsrterlds 
to the early etage, and addei that It nac a«t aaltttalned to mtttrity, 
PaidlelE (m) etadied leaf develofi!^ to ^ride mM toWede and 
fimnd etrllcto^ dtfferewMie aet s®ly to 'mim «aad Iwt alee to the 
fflwler «Qd tl»e of ilffereatiatlsa ef rmmlmp teidiee. 
Shitfer <38) ttttdi®# «aferyo grewth rate «mt flaal 
eerrelatioAi* Be ewel«isi tbat M&m i^toids gfev at « a)t<  ^ faster 
rate thte either fareate. 
Wiater (4?) l» a reseat etndy mggested that way eaq^lenati^m mt 
heteresie maat mm&mt for ilfilRsre»@ea "h&Umm hybrid ead fsreiite in 
relattf» Taeewlariiati-  ^m& rate «f iiffemitiati<»« • 
INtelug se mmy ©entriAletery etatwiats. It se^ed to he vorthiMle 
t# reeasamiBe the frehle® ef growth &t t»%re4« «ad ^hride with the eAd 
®f aere reeest statletisal preeedares, . 
Ia1»rial mA lethMe 
\ 
the mteria], ueei mtm sii^iur te that deserihei ia earlier 
eeeti«», 1N»tailed de««riftl«tte «f the ©riglaal •arietiea imd i^lastiage 
a« gi*o» ia the grei^ rate ©f keswl parte (lt)» Ifee iahred and 
reeif reeal hybrid seeds were ^aiaed ia the smmer @f 194$. Mrieg the 
winter ®f lf4i the fg the ha^^-^ereasei seeds mw fredweed ia ttMi 
greeahimee, 
fkm fteld e-^dy leade terisg the mmer mi lf4e i* a split-fl^t 
#»»i®tt lIMted t# three reflieatie®® heeatise ®f the liiid.ted seed swffly, 
fhe Baift plots were the 1^ haarveet datee, ia  ^imla flet inas dlfided 
into 10 sttfe-flets t® aesewsdate the fellei^Bg it«nss 1) ® Cl^at 
iahred). 2) f (fep iahrM), S) WP *) <%). S) Bj# (fg), 
S) fa® (%)• f) Dx(B>cp), i) miwmh t) «ad l§) fxCFa#). 
ffe««:t3ii>ei of deeii^ «eed •pe.srai^tted «a -'aemrate eee^arisea 
©f me gr©ivth hetMtea -varieties. IMa. flet ©msisted  ^©f tt-m siagle- fla&t 
hills. S»rder remi *ere wsed to aroid the fossihle eea^etitim l»tweea 
iahi^s «»d k^hrids. flsosts iMre ©ttt at ^e surl^ee ©f the gremd asd 
-44* 
gr«« takea in tlie fleli. ®ie iry nwigtets wr® takea aft®r 
pl«®fcs mtB iri«4 for 'fZ hmara la 8® «l©®tri6 mm at li0® S. Bi# 
stalks wBtr® sfllt t® f®rg t^ wsm r«pld a®i Maifism dx^ag, % to tfe® 
B®v«ati®tfe i*y ®f gr^ Eswth tii# irti®l® flaats w«p® frflw tli«ia cm th« 
tai8k«i •ar« i»»r® «®lgh®4 g«f«r«tel;^  trm th® r#aaii»i»r ef th« flmt to 
4et®mia® if tfc# plants to grew or «to®th«r fartlior inor»®8e« 
la-wei^ t •mre ismlAmi te ths r«frerfti0tl'f« .fmrt®, • • 
Maal yi#li •Talaatioa ma mAe « tfc# am# 10 ®ii.trl«8 ia a 
arat® rwi€«l*sd "blook ejiperiamt *lth fowr i^ lt««ti®a8 of flots 3 x II 
bill® ia siK®, Ctely th® o»»tral row wm hajr*«st«€ t© avoid ®«ap®ttti®B 
«ff«0t«. fkrm» to fit® iteya«ls wr® plaatod pmw Mil aeid lator thim®i 
to ^o flost for Mil. fii® eom «a® skeekmi nitk a row ®a4 iiill ^ aeiag 
of 40 iaob««. 
Th® gr®®a w®i^ t of th® «ar« for tiiiiirl<i»sl flwats ims takoa at 
the tiffl® of harwst wi th® wemb»r of •ar* p«r plaat r«®orded, fkm 
«ars mre dried ia «a ®l®0trie owa Baiataia®# at 100® for a 72 hoar 
period esd tfc  ^idielled* 1  ^wei^ t of ooli wd gr^ ia wr® deteradaod 
for eaoh plaat iadivitally. 
ljq^ri®Mat*l W$mltm 
gr®®a imd dry neight aaalye®® . 
Rio w«ly8®8 of Tarlaaot' fflijr fftmm. ^J«ad dry twi^ t® of the i^ l® 
fl8«t8 C®ar« iaolM )^ for th» 10 kanrest dat®« mm fr®«eat«d ia faWo 16. 
eo«ffioi@at of •«*iati®B for gr®«ft «»i^ ts was IS.O f®r oOat aad 
for dry iwl|^ t# IS.S p®r e«at, 
'Ml® Mg l^y fli@iifto«at differwases' %®t«»m harvost® »®r® «xf®et®d 
teoMiBO of tb® gaia ia vei^ t dasdLi^  ®aoh 10 4k9  ^ iatorral. M l^y 
3.3 
tmitimm f&r Qrmm. aad Bry 
Sooreo ®f Tarifitlott l^ groos of 
wWW^Bfi^WmL frooB Weights  ^ ..MewK iavftros ftry Xeu& SwRTOi 
teflie&tiotts £ i2,tod.#i iSl,t7 
larr«8t8 f S,4§f ,«§.§§•• Mi,E7«.I7»* 
Error («k) 18 3i,7S9.dI 916,M 
Varietioi i 4SS,tt2.7S»# 2S,8S0.80»» 
?ftr» • X S&nr««t8 SI gf.s«s,io«* g,148.4S»* 
Irror {fe) 180 4,71f.0S M3,S7 
''ifc th«" "S|l' 
slgsiflosnt Mffermmm WIsmmm -mrm A-m aw*l»ly to tiffer«ne«s 
telsiNism ImbreAs mi tk».®l^ 9r ontries, Mff»r«ae«8 betumm roeipreefti 
•fj**, %h» tw %•»* tw® feitelE-ej^ «s®« t© ® aM twe "feMk-QPog*#® %b S> iwr# 
aet'BtgttifleMKBfe. 
fli« x S«rw,#t:s" iMleatoa 
'tM&t th* ' (iii aotot iovwlop 1B it sljiilftr m,j th« ^0id.mg 
8«a««i« fke MUtlpiis ®f tbl8 iiffer«s%iitl Iwfcftfior iiill %». fjr»««nt«d. sad 
dl8<m»8*i is t^k« fformg f^b m rat*#* 
•smlywls of varliffie* f@r %b« 4ry neigM of okts for thm 70 to 
4ft  ^•fftmriL&g fHsrioi i« fmaomtM im 17. 
fit# @o«ffloi«nt @t 'TftX'iatiOB for tb* omr wsi^ts ms IS. 8 for eest« 
fb* siptiHoA&t '*f"*a a*y k«v« tho •«» lst«Ffre%&tie» at la tho 
prooodiag analysis 16)., 
%»rletl»# X teiwste*' iBtorastioa i»»8 hr^m 4tim tm 
diffor^ooa ta lts@r«ft«e ©f of oArs t-m •cirlotlos im 
two ooaiMo«tiT« hermst 48t«s» tlio fwrfeition wsM ea  ^ its dogroe «f 
^s-
f&¥l« It 
Aa*ly«i« #f WsTimm t&t, ®ry Weights 9t mra • 
teri»g F«ar 
@0nrw @t Variatl«B *.g. 
t tU,79 
Barreats S 6e,SlS.30** 
®fr®p <a) « mf,m 
f §,S30,fS*# 
?ar, X lanreata rr SS8,»g** 
Errmr (%} n im,m 
'»»Sl®aifi0«t *t tfe« 
BlgBifl®«e® «r« p3P»#(»t«4 ta T«bl« li. 
falsi# li 
Mff«p«a©»i ta Iry Waights mt Mr9 In fraws 





fQrnm ifi 4I*» m* • 19* 
Best m » m IS St##. m* SI## 
m -100 m* !§• !?• io» 
w - m m** 4AlhJ|l m** 
m m " m m** il»» 42## 4ct** 
m -10® 18# 1® IS* 
fO • 0& 22*' • • e 23» 
h 8@ • » i 3 g X 90 •100 a 4 1 
TO - m IS 1 ft m « m 11 11 
m -10© 2 1 
•! fQ m m 17 
mo m ' m 1 
m -100 S 
••Si^ fio t^'at th« 1% 
.47-
ffe« Mffsrmnmm ijefaWMsn the growth ©f the ears of th® isbrdis a&4 
fGEQr ©titer caatry mr& sigodfietai for the ?0 • 80 «»d W •• tO toy 
iaterwilB^ fM» InhreA^ gained relattwly »®r« In th# fO • 100 
dai' jjeriod then. tli« other -aetrleg b©@s»se th® Aift@Tmem wmre saaller 
and •?• wfiS only 8ignifl#ast «,t tfe« S p»r ©«»% 
»i® Wight of fj hyhrli ®iars did a#b difftr slgpifieaatly frea the 
•p hft6fe*0ross««» th« Ff»  ^th« F hsiek-oros#®® ia. th® ^ ' SO 00 - 100 
di^ f»riod0« ®k« slfiai.fie«rt differ«ne® ia th© fO » 80 d«y p®ried »ay 
he fii^rlhnted p0 th« mrlimsM &f the %**• 
fh® yi®li 'mi mm3aeW @f •««•» per plwat fro® the r«ad«aii»ed 
hlMk® ea^ri»srt «re fr®«»at®i ia f&hl® IS, rt&mm gi-mn t&r eech 
f»hl# If 
]|««Ei taiAttr ®f Mr® apy lei^t ®f fraia f®r ri««t 
f«ri®tt«« .Iwher ®f Sttrs Utifht ©f ®r«.ls ia 0rw»» 
mrnk 1,C?0 9S.8S 
fop 1,SS gS.77 
,I» l.fS E02.12 
l,?S 216,21 
i#5t lUM 
?3® fg- 1..S3 134*sa 
(DxP) * B 1.10 14?.SS 
(PxD) X 0 l.SS lS0.4f 
(SxP) X f um m.ss 
(PxD) X P i .m 140.to 
exitry at® the a®«a aw 
f®r ««eh pl©t» 
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Ih# dlff«r©Be# Imiemm %*®« th® two Fg's, tk® two 
<»ros8«s.to &-and tii« t«i» ImAfe^ross#® to f •mrm m&b s|.g^fie«»t« 
•fh® Mt«r»sl »ff®©t Qt P mad of f ma^ ¥«• «@^par«d % oi^rastiag 
tlj® ftjcp Fj, :CB3ii>)xB nsd (fttf)3dr «s|:®in«t PaB Fj, «i (Pa®)3cP, 
Fer.tfe® «dii«,ot®r swsler of •«*•», « htghly »l®aifi««a* *f*, iraui feoai, 
fti* that P,''#i®a «««€ m tk® far®at,. isezvmscd th® 
iMrtbe'r of emra p®r flwt, amd that tM« t®at«B®y for®i«ti la tk® Itaok^ 
eross®s» 
?15« 8«B® C0i^arl««a for yieli €i€ n®t »hm differea®®*. 
AB@tit«r affroaols t© t®»t »*%era*l inflMBe® is |l«li w&mM %® tk® •sign 
test" pr®f»Ht«4 Mirffio aat (fIn tk® tmet r«flieati«S8 for "^® 
tbr«® fair. e<aapari8«»« tk«r® w®r®,Ma® ea«®» i^e-3p® ths fxD mtsyaal paraat 
is Mgk«.ir'tkus tk®, mi thr®®' «•»•» ffe® "alia.' t®.st* 
•gt*®# a slgiifleaB®® lovel of t8 p»r'««at, isht,@h^t» rather I'cw kat^fflay 
tsdteat® a tr®a*i. 
fk®' f®resBtag® dry ii«i^t aM tk® p®r®®Ht'ag® ®f o@k, asti grain m a 
ixj wet'^t 'kaiia ar« pr®«««t®d ta "fttkl® tt»" 
^ fakl® Zt  ^
F»r@«si%ag®# ©f Wet^t and #f |l®k sad §raia 
• ftty IRki^t 
* 
6®k 'Sridaa 
®®®t 61.« le.t S3.2 
?2»© is#i 81.9 
lasP ?!_ «S,? is..t 8S.f 
mm Vi 68«t !«.» 8S.S 
axf f 2 fi»,T 17.7 Omu @ 
p3El Fg 6S.« 17,i St,4 
(ixP) X W #&•§ IS.© S2.© 
(fxB) X ® it,G to*o ^•0 
(WP) * F na 17.S St.S 
(P*®) X P 7S,t If.I 8g.@ 
-iO« 
yaa-ietl## iwr® F«  ^ tnWA 
htid wBller •»», 'tteay »«y tow iried •«% f«ai%«r 
ttaio giviag a M#er iiy Sa®k-0ro8««» t® th« P 
etraiss ai«e tti!l^lMt«A Ug^ dry p*r^rt;Rg#». 
?k» imte»ai #ffWfe «« f«r@iwt«g« #f iiy "wei^t sayay Irtr 
«''.0^i^»rl.s«»'alHttliur %® tlbat f®r Mwai«r «f •«r«* »»p« «»• a • 
o#&sl8t«Btly Mg|t»r iry iwtigME |Mir««at(^ «it®a P mui «» tlm mternal 
pwramt, 
ftFowfeh rat« 
fbm mmn 4iy wiighta #f th® fj *• irttli th« parwatal 
f«r th» 10 feanra-st#'ar# fr«a#^«4 ta W.|^ r« li, Sia Fg«« s»& Ijae^oereevaa 
war# aot iselierfbaNa la the Uptr® t® ••©Id mmr ermtSLng #f the liaaa, 
jUE%ar tlta aawatte growfch p«rl«d, tl» flaata mm aafaratei t»to aara aad 
8%owi', ffe# ^ f«r Ita® i?afraa»a«}« tfca total wi^t and Icniwr liaa th« 
fla^ weight. fk«r« «a» a mtrlisgd taaiimiey im %h» fliuate to i«ai|^ t 
at tka and of tlia igtmAm aaaaoa. this i^y iadieat# ae ssra tte a loaa 
»f l«WE»aa idth iaereaaiag aat«r4ty, 
lOte faraaataga ralatlir* p'OMtli rataa-- tm ttm Mm l©*day iixtermla, 
aalealatai aeaerdiag %© tlB» jawtkad d#»®rllH»d %y niAar Cl43» are fraaaatad 
la figwa 1T» 
Sia ialMreda did B®t rasfsttd aa mife»ly at tha kylJi-ida, Fg'a ©r 
^ak-«ros«aa, &breds i»ra m«i^ ^raapaaai^ t® «ttrtr^«i»tal and 
ellAatie llaa^atlt^s. ili« fj aj^iMtai tha mofft rapid fr«a%h rata ia 
ifea iaaitial atagaa aad gresrth daamwiiad s«wi**«fc aaara rapidly ^aa did tha 
labriA fawwkta, tie iaferi^- ,^ 'fg*# mi. a*hlMtad- the a®at 
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Fig. 16® Mean dry weight ©f plants in th® field experiment 





— B C P  
r wo 
10-20 20-30 50-4-0 •40-50 50-60 <i0-70 TO-so a0-30 30-100 
D A Y  / N T t f ^ v f l L S  
Fig» 179 E©latiir© percmtag© grortii of the strains in ite field e^eri®®nt* 
-s-s-
the grmrth rate deere«se4. fkete differeaoeB were tested st&tistleelly, 
flie Kteraf« f«r@mt»ge relative grmsbk is • f.re-eeated far msry •mttj 
<tarl.t  ^ l^e -vegetative feriei. «f t« tbe ei.xtieth 4mf im faMe 13* 
faMe 1$ 
peroemtage Kelatiire Srewtli late' fer tfce •10 itraias 
larwestei at flw atagee mt 
larvests awt . »*F Pxi i*p (BsdP) (Pxi) (83#) <P3d5) 
^v» ft ^2 m .xB aiF •a  ^
10 - i?i.4 lii.s ti8.« m&a aos.® 1S3.1 ima 1SS3 186,1 180,0 
m • m isE.f isf.i 2if,t m,9 tit.s zm.s 2M.S 20S.8 Iff.l lt7.4 
80 • 40 ISS.i l^ .f Ifg.i l^ .« IM.S 14S,7 im,4 1S4.4 1 .^8 1§0.S 
40 « m iii,0 ist.i M.© 9S.f lii.t llt.t llS.f ili.i 130,8 
so " m 00.# SS.S 4S.« S4.S «7.T «1.4 4»,8 E7a 34,8 
the «iiff«reii@ee iwre aot eigBtifleant !>©%••••» the two inlbreds, 
reeifreeal fj*s, tw® l>aeiD-or©«se» te P ani tw® feaek-eroseee t« P. 
the iuctei^al treaA mmf he hy the test fr^esed I)!" Mxee m& Wo&A 
(®), the level ®f si^0e«aee fw the preesnt test lats ealy W per 
eeat* A larger wm^w mi 99^&ri»m& i^gkt have f«sttlteA ia a better 
level ©f •if^fleanee. She treM i»iie*tet that seetliags ©emliig itm 
seeds ha-s^Bg » me aateraal par«»t, had a feigjier grmtk rate in the early 
stage ef g^ew^. After the 4© te 60 ferlM the rates were reversed, 
mai these hai a lewer growth r«te is the early stages gre^r asm-
irfiat mere rafi4ly. ®hls reversal ©f grsnth rates mef ej^laia the 
mli&em final iwii^t @f ttos iNieipreeal I^*s, fg/s and l«i.#lc-#re8ses. 
' the si^arate a»alyses of variaaee tmp eaeh g^-emth periM -are 
prese»te# in fahle 
la the first p-awtto peridl there mere &e sigaifieaat differeaees 
hetsreezi ishreds, %'s aad M<^-er«eses, Ihe fj*s differed tram all 
-S4-
TftM« 24 
Mmlymn of Tartaae# ^ of Selati-w 0r®wth^Rftt® f• laAl-riAttnl #rowtli P«riMa 
S@arW' 
wriatifm 
d.f* '•fntarral • 
l0-i© day 
iMtmrml - Istawal 





Sep. • ' ' 




far. 9 5,18$.8S»« 700.21 l»0i0.87 1.01S.S5 1,381.22# 
mrrnr U 'Ml.SS f9S.12 i68,M 0«S,O6 SSO.li 
 ^ ••Sipii'flea*f' ®.t' the • ' 
••Stpiifi««a% «% 
®»feri®s, a»4 'tod a. mor® rapid grmrtk rate, ^ria^ the saemi 
th«r« mre m© sigalfismat 'ilffer^ases hvirmm. •arlwttea, Itailag' 
th« SO to ® day f®ri©4 th® «3tbl%l.t»<l a st^ifieastly Itfirar grourt^ 
rat#'-thafi'the «th#r ««ferl«8, tti# lafereie graw ®®st'rapidly dmrlsg 1M® 
fario4. 
froAttatiea 
' ^ mwlA^rins •thm vagstatlvt parts ©f th« pl«»t as 'has!® f®p th« 
pr@attetlim #f ref rMweti-re org«s, ralailT® sfltttieaey may lb® ©aloulatad 
as a as s«ggest«a l&f fi»h«r (14), Ife® fsreaataga groifth ®f 
•ara ta r«l»%i©a t® th# fliafe sise are fraseated la INLhle 2S, Sine* th« 
raciproeals wr© T®ry si»ilar th«y *»r® 0®afeiwi4 ia the ®aleulati«B of 
m»m» pmsmteA i» th« f3ll<ndag taW«. 
IBie i loferM afp®ar®4 ta hwr® th® Mgh#s% •ffleiea  ^ia frodaetl«m 
@f «ar», fh» 'ba@k-®iro»B t® 9 had alinast thm mmm» •ffiei«a®y« Sh«'.' 
41ff®riweea ia f®r®eB%a|;®« mt th® S0v«ati®th day my'ba an laAieaticKa 
«f «arlia®«.«»' 
I#t®« mre %akmsL m date «f f®lHaati®a, the a«®%»r @f plmts studied 
•»rt.th • th® r^a^ettv® ir«arisM«® -are • ^gli«a la fahl®' M, 
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Fig» 18« Frequeaoy distributioa for liie dates of pollinatlati of  ^strains 
In the field 
-«7-
fli« veaHftma of •arlaae# mi fmrnrnb^gm wl^ t of «®r» ®t plsmti »t 
9mh te«rr»8% d«fe« «r« pr«« t^«A in fiiM« 27. fhm %««%• for tho dtft^ romoos 
wm fr«««nted Im f «%2.« 2§. 
f ftM# n 
of 1itn«Beo ®f lwr/pl«at Si*o ForowBtago 
iowcreo of ioppoo# of 
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IS.O 
-Si. 
T&rl«tle« imoremamA m tfa« aMtur^d, 
tii« lurt hftnr«a% th# «Bly alpiillsiuit *»r® tbos* 
iairelviitg the iatare^i P a&d th« r*MdmiBg •atrles* 
foiats miy %i« w th» %a»ls #f tto* 4«.ta mMLttei 
bera« ^«8« idlll 41ce«c««4 ai^ «r f«mr wtla k«Miag«« 
fi^ ld 8t«iy flateA t» .gfcher ta'ygtieg^Aejas 
3li« »mm 4*at nxd fef ia1»r«tf lims mrm iaeladei ia misperimmt, 
fb« iaTvcttffttim of f@r %h« ia)ir*i «aA li;^rid 
Med* trmt. to Mtarit^ {2.6) ia g«Ei«ral, the 
tx^ad ia ieval^pwat tad prmi  ^ ia iatared mmhvfm «• ia iaWed pliHit8« 
S^% mMfm •gjttm at a fatstep rate, % s ®,0S8» g f«r iigr, thta «i4 the 
m&hrfm, h • O.GISI g per 4ay» Ib^pM (M) i^fciai; with the ense 
mtesrial fooai earlier Aiffereati&ti^a ia iabreA S thaa ia iahri  ^F 
m^rye», 
(f) tiseaseei MthrytKBde devel^ Mat ecfflf^ ared it ni'^  
fect-fari^  gtmrtik, fhe tr«a4 ia the laired e»liry®« ii»s eiailar te 
that ef the iaVei flaats. Feirihape the sane acmli ha-ve 1>e«a tme for 
the ^s r^iS wahryot if Kateraal eeiliag dM aot eaEerfe saeh tremeadeas 
iafiaeaee, there wmt ae Amm that hyhrid mhTfm iiffer^ iated 
grew faster thaa iatHNii (!€)* the »mm aa# tr«e for the h^ r^lA 
plants* 
Seedling test* ia •«aA ia the gre«B^ottse liiea o«i^ar«l vi  ^field 
te»t8 revaaled the of aataral a^itiaas for eagr foaitlTO 
mmlmalm, the seedllag test field test were ia mffrmmnA fm 
gr0«tb ttages. tkm diffi®»lty «r®se iitoeai aa irhs »r49 
to <»etri^@l«t« frm 'svedliag t»  ^ -wii^t. 
I& ««sd tk« r«serv« ms^ertml la tke 8««&« ivtsmiBes* is 
l«rge, the lialts ©f •!«• «f the b««4c deteralaei fey 
iiffereaees in the osuewA of Mtdesfem Is reeipreeal hy%ri€s -mm ftlmost 
uttheat isfiertsaee «ui4er HeM emditl^s. there ime « «ll,|^ ly higher 
gro«%h rate irm the larger seeie, lot it se^ mui eecoxtertolaiteeA hy m 
were r«fi4 ^ eeth rate ef the iraitil.1 seedeA isdividuel. 
cxtd JMse |S1) 4et«*^aeA •exfereaeiiai hybri^ity qp«%leat* 
is sei^ftl ereesee ef Mige md reaehed the eemelusim that eeedlisg 
ehari^ere mre eerrelateA neither ipalitati'vely aer ipt«stitativeiy with 
the ctearaeterictles ef elder fl«sts. 
Culture seiutiixa es^erlMrt mj lead te eerreet for a 
farticwlar «3TireaM&t. fiNnaiitifflB# were toe arttfleial t« fres««t a 
elear pietare @f aeiwl flwat hehafl®r, Swae ««^ple3CB« ©f iwlividnal 
seieeted hy a e^elvti^Mary freeeas la a> ws  ^that it my reaet 
tdthia a eeztaia rMge ef -rariatiea ef the «EnnremiK%. lieeaase of the 
sfeeifieity of the mvlrMBent eultare aoliitiea teste »ay sot provide a 
l^eia- fer freiietiag HeM ferfowmee. 
leeifroeal hydride did »ot differ waAmw field e^tditi^s* ifeile ia 
imltare selatiea their p-owfeh trend® followed eloeeiy thoee of their 
Materatd l&eir gr<Mi  ^ rate m& flaal neight «ere differmt ia 
iskt ealtare folvrt^ieHEi w^eriawat, 
. gytealawBie l^ erittaaee 
^eide iew»herB*« (42) iaYostig^tiims ia Fameeitm a«d l^letee 
WTf few e^ierete data are a-wedlahle m eytoflanie isteeritaaee. 
60-
••la Mgl#r dlffisttltiee mmt l,Rrg«r.' Plasties 
•"»iiri«g«%tcm«- hfitw fswad ly tweral awttsr# t® fe« tiAoritvd threap 
th« eytoflim.  ^
"^Qmims iM) «xt<easl'9«l3r steiidA'm. amis* 
'«Btd 'tk«% «gg eyt^ laraai' tbe'eU-ef r#l« ia 'th« 
«3C|>ro«ai«ii «iter«et«r* 
' ' '§r* i. H. is « 'M'Ml 
foasul mlAea#* of & mdberaftl iaflMss* ia wai-i»i fmr <oteur«et«r« M 
a«»%«r «f tillers,-fl«Kfc «ai ««•• 
' '^ 3^1«d0ir «si 'P»l (If) is fowaS m mt#»tal' •ffset «m aw r^ of 
tillors is rmmiprm  ^kytoriis. 
' fro«wi.t stviy i«W' smm s-rldo-see m MffmrmmB botnooa 
rooiprooftl If^ rito ia Ma%®r of oars lAidt roawltod ia ki^ or yioid. 
Miekey ($$) atsiiod iiffer«Be*» 'ia rvoiprooAl mdm erossos 
fdMii mm bfteriis ooasist«ttti|r sttf«ri^  for a #stez«im«4 Tsrioty asoA 
0m»tmt mmiatmml f^«na%, t^ mn. for '^ her mmtmrmml ptawista, fbO' 
«3^1«sfltti^  wme bft'Sod m n&toriftls ^ farai-ifttoi tM« 
ymag flaats igr tbo 4iffor^ t Baatoraal. peremts. 
Si« Pof iabroA ms«i ia tho frosoat •%»% wMt g«t»tieally & amltiflo 
•arod'' 'fk« ?xS'fe9''bri4 (mMaf f M mtoraftl f-areak) haS I.TS'OMTB 
for 'plaot '« i^l« l&e ^Sai^  'by%ritt hsA- l»iS oars for fho 
roeifrooid 'baok'oor i^tMrs. also differed. 'Moa-'lf^) 'wm. Ijaeks^ojrossod to 
f or to-1 tbe z«Mlti3  ^f tasto ImA a i^ oator smsiwr of .oars tkm tko 
eonnifreadiag {l^| %a«lc-eros80s, Tko mmm sitaatisa cxistoA wlik 
jwspoot to dry porooatai^ of tho oars, Ifcororor tko P ia^rod warn 
tho 3ffli£fco«Bl paroaA' tlo 4i^ wstj^t f«ro«mtftgo ««» groator thaa for tfes 
oorresfoatiag. '@mama ia whid^ .B tbo mitoraal p'areat.' fhis'-soooad 
»aaifostatii» of satoraal iafl^ oaoo "b  ^ relat«l to tlio first. 
-ii-
l»r aim la #%rii.as is 1##« tkaa far siagl* 
mmtttA iyp»«. fhi# diff®r«Be® tn mr 9im wy i^salt ia ilff»r«B®«» ia 
r*t» ©f ^ryiag •M' #• » ©imaeqwea®®-^ dlff«r«»©»s in.- pereentstge try 
•Sie thlM  ^laileeMm ©f eytse^lftSEie Isftueete# wm pr0vld«i tr&m * 
®f gr^owtb T®t«s.. AB«t isfearM 'Itsd m sior®- rapid jgrowth rat« 
"ttoaaa frh© ia tli® ©rsnrteh iatcrrnl. la tfc® early growth •tftj  ^
ii^»i i mtM mtmi m %hm sfttttraftl f«r«]sl tl# fla&ts «skiMt9di a »9r« 
raflt gr@wlfc tluwa 4%& it® e®rp«8f^MiE^ rmiprm&l, mm m 
r«f»r*al ia grcsith r«tt«» «f%«r th# fiMfti»tk #«y ftai tk# flsal mi0t» 
• r«®ifdii »«% iiff»r» 
Wtfl&imm of gratiR predgetiait 
• • • • ]teer»*®ii yl#M« httw «•' ©f th« »«iB 'i^lterift hybrid 
irlger ia »alt». If tk« •fjra.«i«a@y of f^tia frodtteti®® of by^rida ia 
^'•iiter th«a f©r •^•ir farasts, tfela «»f«®t «f hybrid iriger ia still 
wssolfwd. fhftf*? Bsd Wiggitta (9@) fowod * hi# 00rral«ticm ha^MMna tha 
t#t«l dry »«itt«r fr^a«ed .lad tlia ^i^t^ ©f dry ahaUad graia. *®r« 
th«B «r®a#aa wara ««ad i«@l«iisg  ^BiBgl«-®r®a#a8,' dflKthla-aroaaas 
m& ti^-«P0S«a«», ®af®rtwtt*t«ly tha mrml«^m» far th» lahrada thffli -
aalwa n»ra a«t datarmiaad, 
Ita«a®lh*dfe C^} ealwilatad afli®i«sey iadi«as f«r eaifed «Rd h;jrbrid 
#®m# aa sSa l^a arittoMitie far0«at*ga«, 
Im tha frasMxl atady d«tft wara avi^lahla for iithrMs sad thair 
hyhrida diffariag 1» «ffl#i«m«fy ef gruto pr«d»«tloa. *ftia dry weight of 
«t tha «B hiwSradth day f»rl@d wy fe« ©isasldarad m fravtdisg a 
fair a«raparl8«a hetMMa atrwlLaa ftvas th i^^  eomflata mtarlty mty mot hava 
ha^ att«.iaad, J«. attw^t iwi* a»da t® awlust# effi®i®aey «f gr^nda 
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I t t s d l e y  ( 1 8 ) r « l i ( t i w  g r w r t l i  r a t « .  l a  «  i r n H b e r  et spmeteu,. 
!• f@«EtiA« IsavariftMy, tw fh®s«» «>f grwirtsh la me^ is<ilTl<laftl. 
lariag tfe#, ftrat stage., th# famral tmm %n 
^rkai bistel#g^@&l cdbaafas. Jm eh«ig#s wer« e<mfiXMa te 
fa«ititatl-r« altsratisniui of th« atrwsiaral plsa. & tl» eaa* of »al«», 
tha first ati^a «0«14 fey tail MwiBim usA 
9«i9letl«» «f tha f««ai«%l« «f -ttw* flamt. ISila fairied 
stay axtttoA ta tbe tMrtlatb day «f gr«nil^. Iba saosttA ataga wmM atart 
aftar aar^ali^taal Mffara&tiatiaa «Bt faralst %« ©la^lat# mi'^rlty. 
WrisAf (f) atatad^ that .a^ ftetomtal ii^araal. #i«B^a stay aaniw a 
(&»s®a fa tfeMF rata af gra«th of en Iniividttal, la ttea eaaa ®f aaisa 
at ia»at i^raa diatlaet rata# ®f granth ai« imIliaKtad. fk*m mrm i) ftre* 
fafiMte»tl®& t« aai^lata aai^olagLeal dtffar«atlati«Bfc* t) j^aoi 
ilff^r®atiatl«a t® flewarlag, f 5 froa flow»ri*g t® 
cas^piat® aatwrity, 
ftrikiitg ilff«rffiB®®* «ar« fe»d 1»at«gM»i hybrid aai t^tmA atraias 
la tha flrat paried ®f grawtk, irm gariAaatl)^ t® »®p|4«logl®al 
iiffar««tiatl«i. fhaa® ara lllttstrateA la Flpira If. ia%r®da» 
mmi lsa«lE>®r®aaaa hsA as iaef^aalag^ rate of grawfch «f t® tte® 
tM.rti«tb day, Ijwte iwm th«a m. tte® rat® «f growfeh d«o?®««®d at a 
««aat«®t rat®, ®t® l»«r®aaa ia gr®irtti rat® Iniloatad aoti^ra eall 
divisi^,, utella 'yik® daaraaalag rat® aufgested K®r® ®3.osgati<» ®f th® 
parta alraady laid d®«tt. After flamriag, t&® fl«ate |>ra«tloaHy e®aa®d 
to grow eai oaly tke r®frodtt®tt»® pwrta itmrmmA ia ^ Igbt, 
Hi® kyl^da ®3AiWt®d their wmimm rat® of growth la th® flrat 
farloi aad a d®er®a8laf rat® ®f growth la eaBh s«%8®ipeat fariod* 
"€4"" 
(43) «at «®i Mehmm (IS) imdm e<^ arrtjl8 ©1fe««nratl<»»t 
 ^laialr tfiit* mr0 a®! ftritle*!, Abib® mA W«»g (1) aaft3.ys«d prowfch ia 
j»i*® at tiffewwit: -stag®®  ^th« %!ctrMB«4l«l fei^ feplilty ^ otiwit". 
mrm aMe t« mhmt ttot hyferiii grmt sk m a®r© r«pia rat® mA Mt«r®d 
«a«»er tfeaa tk®lr f«r«Bt«. •'• 
Ito® f®»t®itt gro«43Bg hytoid iwiag the first periwi of p-owtife 
Ar^f®il to M®»4 flas® ia th® ammmoA periM «f gr^wlh (falbl® 2S). fhm 
Fg*s aff.ar«tly grw m&rm rabidly at tfcia «t«®» toat tk®r« iwre aa® 
«lgaille«t 4iffer«B®®« %«tiit«a ]^ rt4«, ittte®a«, fg*s @r taok-er®8®««. 
toeh witiy, •xaeft th® fj •«, gr®* ««r® r«^ ldly 4«riBg th« am&rnA p®riod 
titna im tli® first. Hi® liyferii® »ttst h«f® hM sma trnmrmMe grenth 
l^ffli®8 i^i®^ afitt»«A th® «®r« r»fi4 irttlftl grmf^h rat®, th« hmok-ermamm 
gr®ir aflr® aiflirly thfoa th® *g*s mi «ffr«lMt®i th® p'lwrfeh r«t® ©f th® 
Mat®rQAl fwros^  iizie®, 
to® of tlMB swst i«t«r®itis^  fe«.tw®» ©f tli® imaljwi® wa th» 
r«vmtmai ©f tJ» i^sfsitk rat® t^»®«E th® f©Ptl®th «ai fiftieth day, 
fh&m aisrtdms iaitimlly haS tit® jwsast rapii p-eirth rat®, gr«if aest 
slstrly after tkis period, 
mmor (4f) wma aM® t© Am e M«r« r«^ i<a r&tm ©f <liff®i«&tisti^  of 
tke prmrmmlmr- strsai® itt ky^ rii® ©f »«t£® than ia <^ tk®r p&r««l;. 
WAam (4i| ia » r®e«st «t«iy pr@T®i tkat differtim e^®® aaen^  s^ oi®® 
Im 4ry siatt«r fi©emml.ttti<m e^ M k® ©a^ Ieiited abesst e«mplet®l.y % 
iiff®rea®«* IB I®af In tli.® pmamt atvAy m leaf area wastir^ amats 
mer® teieea. tat ©teerratim® iadieat®# t^ t tk® kybri^  had the gr®i^ ®«t 
leaf ar«ft aaid the i h«i a greatttr l«af' ar®a th^ ft th® f iahr«i. 
faiAi^  (tS) f«ml ftot mif a larger l®af «r«® in hfhrtd® than 
imhr«Ss hat ale© a diff«r«s^  ia anher ©f leav«e, !1^ ® ixihrei® had 18 to 
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t, l^ srt#ramls £a gr@*fch rat® wmtm' the i®y. 
m® aay m mt tii® #»rll®r aatmrlty ®f tl» 
@ro»«®®, 
i, -Mttmmmmm is rat® mmy 1»® eapl«lB®t ly tli® ieBtofflat-
VI. 
1. 1. mi Wm%, K. W. fll» t«gr<Mi of •xtr«Mi4i&l to 
in th» greswtb r«t«8 ©f plaat imd ««r la a series 
af Iq^ rlAs is midse, frm, lias. Soi. llsil-SS. It43. 
i, 1. Staties is the lBfe«rit«a®» of $^>eiolegieal eherae^ ers I, 
A pfe^ si«i€icie*2. iiiv»s%i£«fei«Ha ®# the mtsre ©f l^ hrid 
*ijg^ r ia j»iae« Jem, §q%, 1930. 
S* i«hl^ , 1. itvdies ia the l^ iteritei^  @t «^rseters 
XX. fartiuer ezferimests tlto l>ftsis of b^rlA vigour 
mi. «ifm the latoritaaee #f effieteac^  isiex mA respix«ti< 
r&te ia mise. tam. Bat. (I^ Aob) 4€tlO07-1032. X9S2. 
4. Ashl^ . 1« l^ rid r^ig^ r ia neise. Jner. Set. X9S8. 
§• Aah^ , Mm Staiies la the ii&eritsaee ef piycieXegieftX eheraeters 
IXX. Tigevr ia tiM temite. tet. Bet. CX.eBi<)aa) 
mmr series Xsll-4t. ltS7. 
6. BXseloBatt, T. It. the interest Ime f^ isst f^ewth. ism. 
Set. SSiSSS. 1SX»» 
7. Iroiy, S. Meeaergefcies sai grenfek. Mm Y«rtp. f. 1. leiiAoli 
Pah. #i»f. lf4S. 
8. §rm ,^ l. 'ate esttw t^isa #f -rsriaaee e@mfeiM>a^ s ia taaXysis ef 
•srisaee. lienetrie# ml. 2t?-ll. IMS. 
9. Mxea, 1. <1. «Bd Mtod. A, X. fite stetistiesX siga tei^ . Jmr, 
r. S%st. Ms, 41*SSf-S«i. 1§4«. 
10, Mley. f. Xi. 8as4 ailer, M. f. I&e effeet of «l Tiuqfiag sufply ef 
the oh&rae^  and ec^ ositim ef tb» sunise 
plaat at iiffereat perl«4« «f Me. Igri®. la^ . 
Sta. las. ^X. 4S. XftX. 
XX, ItereXX, W. i. the effeet ®f aeratim m grem^ ef the t®Mito ia 
aatrieat selwfci^. flMt f^slal. Xi«M7-S4X. X94X. 
Xf. Bast, 1. *. letereais. teaeties ti*37i-Sf7. X»S6. 
XS. &igXedeir, f. t>. ttsA faX, B. F, lyl>rld vigear ia iiAeat. laAiaa 
4mr, Agrte. Sei. ii»S-704. XtS6, 
X4, Hsher, 1, Jk, itatistieaX MStheAs i^r i^aeareh nerkers. 
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SI, fkiaxteyii B. eat 1. ®* 1%@ degree ef extramedial respense to 
Ig r^iilty ta the groi^  of the weeoeet;^ ! eaS eole i^le ia 
ft series &t hfhrlAa i» Mfse.- Prse. Igte* Aeftd, S@i, 
11jSS-€2. 1«4S, 
SS. l^ oi^ es, S. X* Ifte iifteritsDi^  of sMile sterility la leei 
»ay#. 3mr, Qeiaeties ItiS. 
SS». Sl^ ey* f. file toe^elity of wiolfrooel: eora, eroeses., ^oar« 
imr.. See. .4gr«». l2a«S-lSi, ISM. 
34* loMasitt, #• t>. l%y«iol« l^e fm%&m itf^ etlBg the gein^aetiffia of 
seei oom. 1mm St&te Golle  ^les. Bttl, 170. IfM. 
SS, Sheftr, 4. J. f&e reletloa ®f eatery «ai« to heterosis, 
Jmmr, Jmr, Bot. Slt^ i-S06. WM. 
S€* Skmt0V  ^ 4, #. ttat 1Klgss»s» B. §• 6®rrel«ti^  of totel <Sry nutter 
*^la yleM la •wnise',. , #®ar. Mmr, See, M0tm» 
lSiStf-»iE, lf€l. 
37. &«Bk, 1, B, f«f«»ro  ^ r*t&oe of M%red «a4 b|%rld seise, Smr, 
Soo. SSitt6-f«f. li4S, 
3 ,^ ^eak, 1, B. If^ ots of fh©s|fl*«r««, »ttrog«B, iw# soil m^etare «a 
t^ -ro«t retSoe of iatoei kyMd wfclso, 0mr, J r^lo, 
ie«. fQtzm-m, im$» 
i§. Maaett, B, V* Ooaa* !.« 8* Sbe effeet of geaes the deire|oi>-
Hwat of sise sad fom, liol. Mm%mm ISSf. 
aiii.tk« S. !• l«sf«ise of ia%r«  ^ liaee emt orossee is netss to 
*ariatl©B» of altro®»B ead fbospieme siifplled as aatriimtsv 
imr. imr, Soo. ItSi. 
41. aftedeoor« #. W. Stetlstioel iMt^ ods, 4tl^  ed. ibmis. la., lom 
StiEte ©ol, WrmBB, Ifii, 
4t« tauBO^m, f. V, trnmxAi et-roiioes jbo the gimetlos of farmeoicm wsd 
&^stote9. JUtwmmmm la Seaetlos. lew fmrk, ksmSmaio .Prose 
lao. li2iS»SSS, IMf. 
4S. SfregM, #, F. l^ rld vigor sad $^mth rotes la a SMilso oi^ s «ad 
Its reeifroosA, dear. Agrle, Res, SSiSlS-SIKS, ISSS* 
44* f&se&er* W, R, mA Dnao«a« #• 1, teedliag Tlgor aad dlastetlo 
mtivlty of mm es mlatei to 04»fositi<»i of ei^ osfois 
ead stftge of ii»i^ tarlty, 3&mr, Jkmr, Sm, M^m., S0tiSS»X4]., 
IffS. 
4S, fetus, 1. Z.. sad ftis l^e, A. w, 1%e reieticn of g<^etloe to |^ e«l^ -
faotore mA bomooes, ®r«i»th B$w ,^ 4#27-S8, 1842, 
#§• D* i» Cp^peretlw ^yslol^ eal etadloe ma. the growth of 
j^ eld orepe, I. Terlatt^ s la aet sas l^atioa rate ead 
leaf ai^e 'l)et«Mi«Ei speoles -sad '•erlotlee, aad atthla sad ', 
%etwe«a years, J»a, tot, il»4l-TS. 1947. 
4T, •We'iftwf, 'H, I..'' A staiy-ef m&in "wittt |»»rti'®al«r 
rmtmrmam to kar%rid Amur. 3mr, 1 .^ SSs'6iS*dS4, 
tm§, ' 
4i, *la«0r» §. ?. a»i flmrk, «. l. -4 st«^  ®f Taurlmtlm la 
t%M» #f Fl'WdEt'i^  »et». Smt» Nftrtn* fte«. 
'lite. 




fh® wri%«r t® •3Epr»8» hie metoswrlMgement# t« Dr. S. F, 
%rs£ne fer this frebim a&d f«r tolffyi dwriag th« 
pr«gr#«# af r««®-8jr«h» 
Ih« writer 8le» wishes t© Me ftffr«ol*ti«a t« th« Xz»titttt« 
of for th« f«3J.«KsUf prcuatet md te ls0el& 
Be r^l&r &• Agriemltar® 4» fflLsma S«r«II, fear IIEMIT* of 
«&sme#*iidthmt lAtleh the prmm.t immt^lgeAim oauli xust li«7w tMNoa 
mai»m 
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t5« 
tia>l© 1 («©ntlattei) 
i f 
I . ' \ Wm» 1 ' i , Bep  ^II 
t B s issP ? PxD f P 1 &• 1 fixP t F 
Mat. 
» - 52 2,153 2.098 1.117 .557 1.^59 i,mB .606 
• • • •  m 1.716 1.726 .200 .578 1.764 1.922 .961 .594 
44 1.753 2.540 1.372 .653 1.733 2,365 •^3 .^7 
40 .320 1.360 .773 ,252 1.155 1.255 1.070 .463 
•• 34 .742 1.57S .888 .501 .400 1.006 .0 
32 .207 .991 .351 •0 .770 .757 •6li .0 
28 1.4S1 1.476 .0 •0 1.169 1.078 ..0 .0 
24 -.0 : .593 .0 .0 .0 .687 .0 
m .0 .0 •0 .© .317 .0 
':U •0 .0 • -0 ,0 •0 .0 .0 ^0 
I~ "52 1.829 2.762 1.307 .702 1.576 2.410 1-124 .531 
m 1.631 2.28S 1.04S .531 1-987 1.810 1,009 .655 
44 1.738 3.002 1.263 .685 2.490 2.259 .971 ,396 
m 1.507 1.723 .964 .335 1.768 1.743 .S44 .4ftl 
% 1.102 1.529 .873 .0 1.3S9 .930 Ml .227 
32 1.234 1.093 .349 .0 .,S16 .349 .140 
2S - 1.295 1.449 .0 .0 .776 .990 .295 .0 
•• 24' .790 .778 .0 -C .0 .942 .0 .0 
20 •O .560 -.0 .0 .0 .430 .0 .0 
14 . .,0 .140 ,0 •0 .0 •0 •0 • .0 
39.830 53.399 22.293 10.844 37.822 47.691 21.577 10.365 
1. (©©atinaed). 
mD* 111 teg. lY 
i ; » J 03!? 'S f-'. ... f 1 i '"  s 1^ • ' 't Fxi s p 
12 .^5 .41S .300 .5S6 .492 •388 .253 
m .565 .424 .29? .456 •477 .355 •2i6 
kk *m .805 .471 .aii .533 ,S32 .464 .ii4 
40 .335 .444 .31® •US .355 ..370' .197 
3i ^JIO .2t? .105 .326 .337 .Hi .0 
32 »229 .3W ,1S3 .0 .317 .42s .130 .0 
2S .440 .312 .042 .105 .293 .372 .0 .0 
24 .1?0 .25i .0 .0 .360 .303 .0 .0 
20 .0 ^ .40 .0 .0 .0 .29i .0 .0 
14' .0 .0 .0 .0 .0 .0 .0 .0 
52 1.302 1.447 .814 .467 1.3<» 1.361. .76S 
4i 1,052 1.344 .649 .486 .i64 1.C01 .657 .km 
44 i.on 1.472 ,767 *406 1.242 .35s 
.715 1.153 .517 .285 .465 .331 
3^ •442 .4S4 .443 .220 .507 .659 .3S3 .040 
Jf .303 .821 .215 .120 .571 ,701 .243 .oio 
2S^ .43f .575 .280 .0 .3S5 .483 .210 .0 
24' .^0 .4^ .0 .0 -.0 ,320 .0 .0 
20 .0' • .0 .0 »0 .0 ,0 .0 .0 
1$ *G' •110 .0' ,0 •0 .0 • .0 .0 
52 1.701 l.f2f l.l^Kg .634 1.536 1.70s l.OU .819 
m 1.5fO 1.454 .963 .592 1.378 1.511 1.092 .597 
44 1.476 1.987 .« ,459 1.174 l.f4i 1.096 
40 :.i4S 1»101 .I^S .396 .760 .«> .700 .45i 
34' .795 1.^5 .413 am .5^ ..501 .395 .227 
32 .830 .796 .298 •180 .740 .043 .343 .190 
2g 
.934 ,710 .127 .0 .660 .7i5 ,0 .0 
24^ .310 .560 .0' .0 .190 .320 .0 ,0 
20 .0' .323 .0 .0 .0 .0 .0 .0 
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iilture solution t#at -• 
ffpmn weii^ ts in g»«is 
s 
. - . . . 44..iyi 
.1 " 1 t n" t ni' i'' im, ir: i i 
mk 
I 4*7 4.7 3.8 4.5 3,t 5.1 ^4#« 5.2 3.5 4.3 
a 8.1 7.7 7.2 8.4 7.1 9.5 9.0 8.9 
3 12,1 12.5 11.3 16.4 12.4 16.3 11*4 U.7 12.4 14.8 
4 17.3 16.7 13.9 19.1 17.1 23.6 14.4 18.1 15#4 20.3 
5 29.5 27.7 18.3 28.4 26.7 42.5 27.2 23.4 35.1 
4 50,7 47.3 25.7 41.1 39.7 69.0 36.2 44.5 41.4 59.8 
f 75.5 74.7 37.9 62.5 65.0 89.5 62.3 72.1 67.2 90.2 
S 105.2 102.8 58.4 92.5 93.6 117.1 9t.i 1CS.8 93.4 119.6 
9 137.0 136.7 ®2.0 122.3 123.0 138.0 128.3 123.3 122,2 151.1 
10 160.7 155.3 95.3 136.2 150.9 161.5 147.7 133.1 142.0 175.5 
fm* 
1 4.9 5.0 5.9 4.5 5.0 4.3 5.1 5.4 5.3 5.5 
2 S,2 9.2 10.1 8.4 10.3 8.7 10.5 8.8 9.4 f.f 
3 13.5 15.7 17.2 16.4 13.2 13.7 18.1 14.8 17.8 17.2 
4 21.7 24.2 22.9 19.1 23.6 23.5 27.2 18.6 30.2 22.8 
5 41.3 51.5 41.0 28.4 35.4 40.5 55.7 30.5 59.4 i^.O $ 67.6 91.a 69.1 41.1 61.0 69.1 87.4 52.1 89.8 69.8 
7 102.2 134.5 110.8 62.5 92.8 100.7 124.4 33,-9 m.:3 100.5 
i 139.3 17S.5 160.2 92.5 135.0 143.7 170.8 124.9 159.5 138.1 
? 162.7 199.0 191.® 122.3 173.8 181.7 209.4 156.2 177.2 175.8 
m 193.0 212.2 220.6 136.2 206,8 211.9 240.8 180.2 187.9 193.0 
1 3.2 2.9 2*7 2.6 3.0 3.0 5.1 5,1 
a 5.1 5.1 6.6 5.6 6.0 7.8 6>1 6,4 6.7 6.6 
3 7.9 6.7 11.1 9.3 10.3 9.7 9.3 U.6 11,0 11.3 
4 11.2 8.5 15.5 114 13.0 10.2 12.2 13.5 15.i 17.1 
5 24.9 13.6 28.6 19.0 22.9 14.9 24.2 20.8 33.2 34.6 
•6 43.0 24.3 47.8 33.2 41.1 27.2 49.8 32.6 61.7 63*8 
7 55.4 40,7 70.8 5B,0 60.7 52.4 88.2 52.5 90.6 
« 92.1 61.4 107.0 99.3 93.5 87.4 149.3 78.2 135.5 
f 132.1 97.4 122.5 145.6 122.5 132,8 199.2 110.4 169.1 153.6 
10 166.0 122.3 148.9 184.7 154.2 171.8 247.3 137.2 202.4 im,z 
11 211.9 157.1 195.1 245.7 199.8 224.4 295.1 171.4 237.2 212,0 
n. 
i-
• . 44 dgys aa®d& 
s Het I 1 Eep. r ftg©. III IT 1 f 
fm 
1 • 3*1 • 3.1 3.6 3.9 4.1 3.4 3.7 3.3 3.6 3.5 
a • sa 3,f 5.4 5.6 7.0 6.0 6.1 5.1 7.2 5.6 
3 8.1 f.f 9.2 8.4 2.3 6.2 9.2 6J2 11.3 i.5 
4 11.5 ia 10,0 8.7 11.8 6.7 11.4 6.6 13.7 3*7 
5 21,2 13.1 15.2 11.0 18.1 9.1 20.6 7.6 22»f 17J2 
6 32.0 21.9 29.2 15.4 28.8 13.3 32.0 9.2 41.6 28.7 
? 46.5 38.2 48,0 26.5 42.6 19.6 46.5 16.2 .58..6 ^•5 
i 50.1 53-8 72.1 40.6 57.9 32.0 60.9 18.3 f0-.4 P.t 
f 60,5 ?0.6 93.4 55.1 70,8 46 J). 71.0 27.6 •7:1 •# 55.2 
It 69.4 19 97.3 64.2 76.0 53.3 74.5 35.9 a3..a •P^.7 




1 5.2 5^4 4.9 5.3 
2 • t.9 «.t 11.0 10.3 
3 '13.5 14.4 18.4 14.3 
4 20.:© 21.4 28.4 21,7 
5 J2,f tta 49.3 38.0 
4 51.5 74.0 78.8 64.3 
7 84.8 107.3 112.5 97.0 
i 126.2 150.9 144.4 141.8 
9 151.3 186.7 178.4 174.4 
10 152.5 200.1 199.4 196.6 
1 5*7 4.3 5.8 5-4 
1 9.4 7..1 11.5 9.0 
3 13.0 f.3 20.3 15.4 
4 14.0 30.3 26.7 
5 27.4 17*1 54.4 44.2 
4 44.0 27.0 90.1 81.8 
•7 69.4 44*7 129.1 122.2 
i 104.4 70.7 141.4 141,4 
f 150.1 104.7 202.5 210.0 
1# 84.8 125.4 205.4 218JEt. 
1 2.8 3.0 3.0 3.® 
a 5.f 5.7 6.3 7»5 
3 10.2 9.2 11,3 12.0 
4 13.8 n.i 15.0 18.6 
5 25.4 20.5 26.4 34.8 
4 46.8 39.5 43.4 59.3 
7 74.3 68.9 65.4 84.7 
8 111.6 107.7 90.0 120.7 
9 144.8 136.9 
10 172,0 161,8 








































































































































162,8 1 *^8 
19S.2 1 .^2 
m., 
 ^ • • • • • .^  tog .a#«A. 
r  ; •  r n m - t  '  r  i e p .  I I "  t  ^ a » m ,  l l f  \ i . ;  . » » .  - I f  ' '  t ,  ] t e p >  f  
M 
1 3.3 3.1 3.2 3.6 3.4 3.3 3.2 4.0 3.9 3.5 
a 6,2 5.3 5.2 6*4 6.3 6.3 5.9 6*4 6*5 5.5 
s 8*4 7.5 7.4 10.6 S.6 9.5 7.8 9.4 B\9 7.4 
4 9.0 8.5 a.2 11.2 9.3 11.2 10.2 11.6 9.4 i.i 
5 9.9 10.3 10.5 16.8 n.i 16.8 16.2 20.0 13.3 15a 
6 13,8 16.7 15.6 24.3 16.7 29.1 27.1 36,8 25.9 ii4 
7 21.6 25.4 24.8 36.0 23.4 48.6 41.7 56,0 42.3 26.2 
a 30.8 37.9 40.0 55.9 32.9 65.4 $0.4 7e»8 60.3 41.3 
9 40.0 52,5 61.5 73.4 41.9 90,3 S3.5 92.9 67.3 62...5 
10 46.5 65.2 77.2 Sl,6 52.2 102.1 94.5 98.7 71*5 77.7 
11 50.8 72.9 99.4 96.0 67.5 nS.3 101.3 109.8 76 a 94.9 
:2., 
ia <of mfkmpmems mi 







, 1 ii(t fe«ws% 
1 gr««tt . 
t 
t 5^ teimst 
», Spy 
52 403 1476 6,695 2,333 
m 1354 5,280 2,320 
u m 1405 6,69© 2,468 
m • 1320 3,275 1,725 
3i' • m$ U34 4,135 1,4^ 
• M 216 1071 ' 2,980 i,a5 
m 188 li^  3,810 1,258 
^ m 99 • m 3,070 1,2^ 
m 423 1916 7,458 3,515 
m 345 1708 6,000 2,728 
: • 44. 347 1682 8,563 3,3^ 
40 300 14^8 5,090 2,0^ 
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